31-1 INTRODUCTION
Solution of unsaturated flow problems usually requires predetermination of the soil hydraulic properties, namely, (i) the relationship between the capillary head, 1/1, and the moisture content, 8 and (ii) the dependence of the hydraulic conductivity, K, upon the moisture content (sometimes their derivatives are applied as a matter of convenience). It would be desirable to determine all necessary data by direct measurements, but often this is impossible for one or more of the following reasons: 1. The measurements are costly and time-consuming. 2. The hydraulic properties of soils are of a hysteretical nature. Different relationships prevail for wetting and drying processes, and the actual relationships between K, 1/1, and 8 depend upon the preceding history.
3. The soil variability is such that the amount of data required to represent the hydraulic properties accurately is enormous. 4. The values of hydraulic conductivity of some soils may vary by several orders of magnitude within the water content range of interest. Most measurement systems can not efficiently cover such a wide range. S. The available experimental data can not represent the complete relationships describing the hydraulic properties. To replace the missing information several methods have been applied to compute the hydraulic properties using either empirical, semi-empirical, or theoretical models. This chapter reviews the various approaches for estimating the K(8), and/or K(tJ;) relationships and provides guidance for selecting formula or calculation procedure appropriate for the available soil data and characteristics. A considerable hysteresis loop is observed in the K(1/I) plane. However, experimental work indicates that the K(8) hysteresis is much less significant than the K(1/I) hysteresis, and therefore many models disregard hysteresis in K(8). These models are reviewed in detail, and their com-
